The isolated 21 kDa N-terminal fragment of myosin binds to actin in an ATP and ionic strength-dependent manner.
Recently we reported that the isolated 23 kDa N-terminal fragment of myosin heavy chain, which contains the 'consensus' ATP binding site, binds to actin in an ATP-sensitive manner (Muhlrad, A. (1989) Biochemistry 28, 4002). In order to determine whether the 'consensus' ATP site has a role in the ATP-dependent actin binding of the fragment, we isolated a shorter 21 kDa N-terminal fragment, which contains only a part of the 'consensus' site. The 21 kDa fragment was obtained by photocleavage of myosin subfragment-1 in the presence of vanadate (Mocz, G. (1989) Eur. J. Biochem. 179, 373); the cleavage was followed by dissociation of the S-1 heavy chain fragments with guanidine hydrochloride and renaturation. The isolated 21 kDa fragment binds to F-actin, since it cosediments with actin, inhibits the actin-activated ATPase activity of myosin subfragment-1 and shows increase in light scattering upon titration by actin. The affinity of the binding is rather high (Kassoc = 0.83.10(7) M-1). The light scattering increase is reversed, e.g., the 21 kDa-actin complex is dissociated, upon addition of ATP both in the presence and absence of Mg, but less ATP is needed for dissociation when Mg is absent. Other polyphosphates, including inorganic triphosphate, pyrophosphate and ADP, also dissociate both the 21 kDa-actin and 23 kDa-actin complexes but the latter needs a higher concentration of polyphosphates for dissociation. However, these polyphosphates, except ATP, do not dissociate the (subfragment-1)-actin complex in the absence of Mg. The 21 kDa-actin and the 23 kDa-actin complexes are also dissociated by increasing ionic strength or by a low concentration of polyglutamate, which hardly affect the light scattering of the (subfragment-1)-actin complex. The results indicate that the binding of the N-terminal fragments of myosin to actin, unlike that of intact subfragment-1, is essentially of electrostatic nature. The polyanions dissociate the myosin fragment-actin complexes not by reacting with the 'consensus' ATP binding site, but by competing with actin for a positively charged binding site on the 21 kDa fragment. The only positively charged cluster in the amino acid sequence of this fragment is the 143-147 stretch, which may participate in forming the actin binding site.